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OVERCOMING DIFFICULTIES OF 
THE PRONUNCIATION OF 
ENGLISH AFFRICATED SOUNDS:  / tʃ/ /dʒ /
Kazumi Araki
When you wake up in the morning, how many different sounds do 
you hear?
For example, the sounds of the footsteps of the newspaper delivery 
person, the sounds of running water in the bathroom, the sounds of T.V., 
the sounds of the voices of your family and the barking dog in your 
neighborhood.  Literally, you wake up and start a day with listening 
to your familiar sounds.  However, have you ever thought about what 
sounds are?  When you start learning a new foreign language, many 
learners are often attracted to various new sounds of the language. 
Sounds convey a lot of information and often more than letters or written 
words and sentences.
We live our daily lives surrounded by various sounds, some of 
which are produced by us.  Keith Johnson explains sound perception in 
his book, “Acoustic and Auditory Phonetics”, as follows.
Several types of events in the world produce the sensation of 
sound.  Examples include doors slamming, plucking a violin string, 
wind whistling around a corner, and human speech.  All these 
examples, and any others we could think of, involve movement 
of some sort.  And these movements cause pressure fluctuations 
in the surrounding air (or some other acoustic medium).  When 
pressure fluctuations reach the eardrum, they cause it to move, 
and the auditory system translates these movements into neural 
impulses which we experience as sound.  Thus, sound is produced 
when pressure fluctuations impinge upon the eardrum…Pressure 
fluctuations impinging on the eardrum produce the sensation of 
sound, but sound can travel across relatively long distances.  This 
is because a sound produced at one place sets up a sound wave that 
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travels through the acoustic medium.  A sound wave is a traveling 
pressure fluctuation that propagates through any medium that is 
elastic enough to allow molecules to crowd together and move 
apart.  The wave in a lake after you throw in a stone is an example. 
The impact of the stone is transmitted over a relatively large 
distance.  The water particles don’t travel; the pressure fluctuation 
does. (Johnson, 2012: 7)
About the sound wave noted above, the same author explains in 
detail the features of sound waves by using the example of people waiting 
in a queue for a movie theater to open, stepping forward one by one.  This 
part of his book is quoted as follows. 
Perhaps you have noticed a similar phenomenon when you stand 
in a long line.  If the first person steps forward, and then back, only 
few people at the front of the line may be affected, because people 
further down the line have inertia; they will tolerate some change 
in pressure (distance between people) before they actually move 
in response to the change.  Thus the disturbance at the front of the 
line may not have any effect on the people at the end of a long line. 
Also, people tend to fidget, so the difference between movement 
propagated down the line and inherent fidgeting (the signal-to-
noise ratio) may be difficult to detect if the movement is small.  The 
rate of sound dissipation in air is different from the dissipation of 
a movement in a line, because sound radiates in three dimensions 
from the sound source (in a sphere).  This means that the number 
of air molecules being moved by the sound wave greatly increases 
as the wave radiates from the sound source.  Thus the amount 
of energy available to move each molecule on the surface of the 
sphere decreases as the wave expands out from the sound source; 
consequently the amount of particle movement decreases as a 
function of the distance from the sound source….(Johnson, 2012: 8) 
When people start learning a foreign language, new sounds and 
its unique accents attract learners and make them wish to acquire the 
sound system of the language. It is challenging for teachers and students 
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to teach how to produce English sounds like native speakers.  But the 
practical goal to aim at is to produce English sounds comprehensible 
or understandable for native speakers.  In order to achieve this goal, of 
course it takes a lot of time and efforts.
To teach the sound system of a language, specific sounds must be 
separated out from the rich contexts in which they are heard. (Chun 
2002).
 
Unfortunately, in many academic institutions, language classes 
don’t necessarily provide systematically organized pronunciation drills 
or practices.  Another question is which English, either American 
English or British English or any other English spoken in the world 
should be a model for learners.  Since American English pronunciation 
has been widely accepted in Japan and used as a model, the term, the 
English pronunciation in this paper refers to the specific regional English 
pronunciation, which is American English pronunciation.  And the 
differences in pronunciation among different regions are not dealt with in 
this paper.
When the phonetic symbols /tʃ/ /dʒ/ are presented on the blackboard 
in a classroom, how many students will recognize them and will be able 
to produce the individual sounds right away without any instruction from 
the language teacher?  Although this author has not examined the ratio of 
the students who can and who can’t, there will be few who can recognize 
these phonetic symbols.  Especially when the affricated sounds are 
introduced to the learners in class following the introduction of fricatives 
/ʃ/ /ʒ/. Simply because, the similarities of the phonetic symbols often 
confuse the students. It is extremely difficult to teach non-native English 
students how to pronounce affricated sounds involving vowels and 
consonants.  With English affricated sounds, both voiced and voiceless, 
the fact that one plosive and one fricative are combined and produced 
as a single sound contributes to the difficulty of production.  This author 
routinely experiences the challenge of teaching affricated sounds to 
students in her English pronunciation classes.  The students need a 
lot of time and constant effort to learn the proper way of pronouncing 
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these sounds. The methods used to teach English pronunciation are (1) 
practice of individual sounds listed in a textbook, (2) visual perception 
of articulatory places, (3) auditory perception using cassette tapes or 
DVDs, (4) explanation of names and features of the target sounds so 
that the students can deepen their understanding and acquire the correct 
pronunciation.  This paper is based on study of relevant literature and 
the author’s experience, and aims to understand the specific features of 
English affricated sounds.  
Sato & Sato explains that language is formed with sounds, 
meanings, and structures and there are few languages which have one-
to-one correspondence between sounds and letters.  Therefore, it is 
difficult for learners to predict correct pronunciation of an English word 
for the first time without knowing the sound system of the language.  For 
example, when learners see the words, “church”, “chicken”, and “cheese”, 
how many learners who have just started learning English can guess “ch” 
is pronounced [tʃ]?  Without proper instructions from a language teacher, 
it is not likely that they will succeed in pronouncing them correctly.  The 
sound system of English is not the same as any other language, either.  It 
is unique to the particular language. 
Sato & Sato (1997) emphasize the importance of knowledge of phonetics 
of the foreign language.  This is different from the situation of learning 
our mother tongue or the first language pronunciation, intonation and 
accents naturally without much systematic instruction. This is true 
especially when the students are adult learners of the language. If the 
students are young, they are likely to acquire the pronunciation naturally, 
however, when the students are adult learners, academic approaches 
help the learners acquire the system of pronunciation better and more 
efficiently.  People can learn the correct pronunciation of the words and 
intonation listening to their family members and friends or being exposed 
to various media such as the radio or T.V. Mimicking the sounds of the 
teacher or a native speaker might be satisfactory and enough for the 
acquisition of the sound system.  On the other hand, when we learn a 
foreign language, it is ideal to combine two different ways for the correct 
pronunciation of the languages; One way is to immerse ourselves in the 
natural environment where we can hear the language and the second is 
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to have a systematic instruction with the teacher or in the environment 
of frequent use of computer assisted materials which are designed for 
learning pronunciation. 
First, we will look at the two sounds that form an affricate, a plosive and 
a fricative.
Stops are divided into two types: oral stops, or plosives, and nasal 
stops or nasals. Plosives are formed by creating a complete closure 
somewhere in the upper vocal tract, for example by making a firm 
contact between the tip and blade of the tongue and the alveolar 
ridge. This stoppage of the airflow seems short to us (approximately 
40-150 ms), but it still results in a build-up of air pressure behind 
the closure so that, when the articulators part (e.g. when the tongue 
tip and blade are lowered from the alveolar ridge) the air bursts 
out with a characteristic popping sound which is why the term 
‘plosive’ is used. Plosives are prolongable in that the stage of their 
production where the articulators are together may be prolonged, 
though clearly not the stage where the air is released (though see 
also ‘affricates’ below).  Plosives are found in all known languages, 
and while more commonly occurring voiceless, voiced plosives are 
not unusual.  In English we have six plosives: [p, b, t, d, k, g]
The next part explains the features of English fricatives.
The next strongest manner of articulation is the fricative. Fricatives 
are pronounced with the articulators close together, but not so close 
as to block the airflow completely.  There has to be a small channel 
left open for the air to flow along (the precise size and shape of this 
channel differs from sound to sound,…. Because the air is being 
forced through this small space, it becomes turbulent (this is what 
happens when any gas is forced along a narrow channel), and hear 
this turbulence as the rough sound quality associated with fricatives. 
Phoneticians term this quality ‘friction’ or ‘frication’.  Because 
these sounds lack a relatively free passage of air, and because they 
normally are only peripheral to the syllable, we classify them as 
part of the obstruent group of consonants. They are prolongable1, 
again for as long as the speaker has air.  In English we have six 
pairs of fricatives, both voiceless and voiced [f, v,θ, , s, z, ʃ, ʒ]. 
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Added to this, we have the sound [h], which many phoneticians 
regard as a fricative, with the stricture being between the two vocal 
folds.  Some writers, however, prefer to classify this sound as a 
‘voiceless approximant’. (Ball &Rahilly,1999:50)
Is it really necessary to have a complete understanding of the 
production of specific sounds?  As a foreign language teacher, yes, it 
is necessary.  It may not be necessary to explain all the features of the 
sounds to the students, but it is certainly helpful to have good knowledge 
in order to make it easy for the teacher to teach and for the student to 
learn. When the students make mistakes in their pronunciation, the teacher 
often points out the mistake and presents its correct pronunciation as a 
model. However, he or she does not necessarily explain how the sound 
is produced.  From this author’s experiences in the past, the students are 
able to understand the manner of articulation of a specific sound when he 
or she is given proper instruction on how and where to produce it besides 
listening to the teacher’s model sound. Showing illustrations or pictures 
or even video clips help the teacher explain this better. Now of course 
good on-line materials are also available.
Next, the manners articulating an affricate, which combines a 
plosive and a fricative, will be explained.
A combination of the oral stop manner and the fricative manner 
is found in the category of affricate. …we can note here that 
affricates are formed like oral stops with a complete closure 
somewhere in the oral cavity.  However, instead of a quick release 
stage as in plosives, the articulators part only very slightly to leave 
a narrow channel.  The air flowing out from the released closure is 
therefore forced along a narrow channel and so becomes turbulent. 
The release of the affricate, therefore, sounds like a fricative.  As 
these sounds have a dual nature (starting like a plosive and finishing 
like a fricative), writers have disagreed as to whether they should 
be treated as single sounds or as combinations.…we can note 
that English has two contrastive affricates(one voiceless and one 
voiced): [tʃ, dʒ], as found in the first and last sounds of ‘church’ and 
‘judge’ respectively.  Affricates are classed here as obstruents, and 
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are prolongable both in the closed stage of the stop part, and in the 
release state of the fricative part. (Ball & Rahilly, 1999:50)
This explanation of the way to pronounce affricates is very easy 
to understand even for English teachers.  Plosives precede fricatives in 
phonetic symbols.  However, when they are actually pronounced, the 
second sounds of the phonetic symbols, that is, fricatives have priority 
over the first ones, which are added later.  This explanation of the way to 
pronounce affricates should be easy for English teachers to understand. 
It is also very practical for learners.  When they are taught to pronounce 
the first phonetic symbol, a plosive before moving on to the second one, 
students are often confused.  If they have to pronounce the affricated 
sounds in the same order as the phonetic symbols, the method can be 
theoretically understood but they will find the pronunciation of affricates 
very difficult.  It is likely that students who learn English as a foreign 
language perceive making affricates as one of the most difficult aspects of 
pronunciation.  The author thinks it is important to get rid of this fear of 
pronouncing English sounds as much as possible.
Place of Articulation
Visual recognition of the places of articulation helps learners 
produce the sounds properly.  Recently visual materials such as video and 
DVDs are available to help the students’ understanding of the particular 
places of individual sounds.
Next, let me deepen the understanding of the place for articulation of 
plosives and fricatives. The following is a quotation from a book written 
by Keith Johnson.
Johnson discusses the features of affricates in Acoustic and Auditory 
Phonetics. He categorizes the sounds into two when he explains the 
features and properties.  He states that stops and affricates are the two 
groups of English sounds which have more complicated articulatory 
and acoustic features or properties than other sounds such as vowels and 
fricatives.  Johnson describes the features of the latter group as “static”. 
However, this is not so with the former group of the sounds, stops and 
affricates.  When this author imagines the oral features at the time of the 
production of the vowels and fricatives, the tongue is relaxed and the 
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sounds are produced relatively slowly.  Johnson continues that there are a 
variety of stops using different places of articulation and mechanisms.
… it is useful to identify three stages in the articulation of stops and 
affricates, which correspond to three intervals of time (see Figure1), 
each of which can be characterized in terms of the acoustic theory 
of speech production as a combination of a sound source and a 
vocal tract filtering function.  The first stage is the movement 
of an articulator toward a stop closure (the shutting movement); 
the second is the closure itself ; and the third is the release of the 
closure. (Johnson, 2012:169)
The release phase of a stop may have frication rather than voicing 
or aspiration.  This kind of “ fricated ” stop is called an affricate. 
The frication noise in affricates is usually produced at the same 
place of articulation as the stop (with some room for variation, as 
the affricates [ts] and [tʃ] show). …The main acoustic distinction 
between an affricate and a sequence of a stop and a fricative is that 
the amplitude of frication noise rises quickly to full amplitude in 
affricates, and more slowly in fricatives.  This property has been 
called rise time, and is illustrated in Figure 1 (The underline was 
added by this author.) (Johnson, 2012:179)
According to Johnson, the difference between affricates and 
a sequence of a plosive and a fricative is that the sound frictions of 
affricates reach the maximum level suddenly, while those of fricatives 
rise slowly.  This means that an affricate is not just a sequence of a 
plosive and a fricative. We often think that an affricated English sound 
is a combination of a plosive and a fricative from looking at the phonetic 
spelling. The two of the English sounds are combined together and make 
a new sound.  We sometimes find the teaching materials which explain 
that the English affricated sounds are just a combination of two sounds, 
which are a stop and a fricative. Or it is sometimes explained that English 
affricates are very similar to the Japanese sounds “chi チ ” or “gi ジ ”. 
However, the friction of English affricated sounds is stronger than that of 
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two Japanese sounds, “chi”, and “gi”. The figure below explains the time 
difference between an affricated sound and a fricative sound at the time 
of production.  When you compare the triangles between two vertical 
lines for each figure, it is apparent that there is difference in rise time. 
The angle at the on-set time for a fricative sound is wider than that of an 
affricated sound.  That means the sound friction occurs suddenly for an 
affricated sound but slowly for a fricative sound.
Figure 1      Speech Analysis of affricates and fricatives (Johnson, 2011:180)
A spectrogram of voiceless and voiced affricates is presented below to 
analyze the sounds.  This will help us visually understand the manner of 
articulation of affricates.
…the category of affricate refers to combinations of a stop and 
a fricative.  In English, the two main affricates, i.e. /tʃ/ and /dʒ/, 
naturally contain the spectrographic characteristics of their 
individual components, i.e. a break for the stop followed by high-
frequency noise of the fricatives, as illustrated in Figure 2. (Ball & 
Rahilly,1999:170)
affricate
fricative
short rise time
long rise time
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 Figure 2      Voiceless and Voiced affricates
Thus, presenting the frequency of various sounds by spectrogram helps 
understand visually the features of a specific sound. Other methods that 
help us understand the activity of the speech organs visually are listed 
below;
①Electropalatography (EPG) ②X-ray microbeam ③electromagnetic 
articulography (EMA)　④magnetic resonance imaging
Pronunciation Practice of English Affricated Sounds
In Lesson Nine of American English Pronunciation (Nakajima et al, 
1991), a book used in class, the lesson develops with the two affricated 
sounds [tʃ] [dʒ] as a core. The following shows the content of the lesson. 
The textbook was used for Pronunciation at Tsuda College until 2012 .
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Lesson 9  [tʃ] [dʒ] 
1.  Conversation (Helping Out)
2.  Words [tʃ] cheese  kitchen  catch  chess  wretched  church 
chimpanzee Merchandise
 [dʒ] joke  enjoy  page  jeep  religion  enlarge  judgment 
adjective   bridge
3.  Phrases
chirp cheerfully—The birds started to chirp cheerfully.
Dance the cha-cha-cha—We all dance the cha-cha-cha
teach French—Professor Thatcher teaches French at Stonebridge 
College.
a stage manager—Jack Jones is a fine stage manager.
No major changes—The revision of the tax laws brought no major 
changes.
Soldiers marching—Children watched the soldiers marching in the 
parade.
The chilly kitchen—She didn’t like working in the chilly kitchen.
Arrange a schedule—Who arranged this schedule?
4.  Contrast
a.  Draw one line under the words in which you hear [ʒ], and two lines 
under the words in which you hear [dʒ].
Georgie Porgie  Jack and Jill
George and Julia  a beige jacket
a judge’s decision  an unusual vision
an urgent measure  occasional joys
Cambridge University Virginia Junior College  
others
The fourth exercise is usually difficult for the students and the ratio of 
correct answers is very low.  The answers are shown below using double 
lines for the affricate “dʒ” and one for the fricative “ʒ….”
Georgie Porgie  Jack and Jill
George and Julia  a beige jacket
a judge’s decision  an unusual vision
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an urgent measure  occasional joys
Cambridge University Virginia Junior College        
In Pronunciation I taught for the freshmen at Tsuda College, 
Audacity For CALL is prepared as a CALL material.  It is strongly 
recommended that CALL materials be used for a beneficial pronunciation 
practice.  This system has a function which enables learners to compare 
the strength of expiration of the native speaker’s model pronunciation and 
their own by looking at the sound waves on the computer monitor.
However, these sound waves are different from the ones used 
in phonetics and they are likely to differ from each one depending on 
the recording time and its environment.  This function can be highly 
evaluated in that it supports the learner’s pronunciation practice visually.  
In this paper, the author has examined the teaching of the 
pronunciation of affricates to Japanese university students, mainly 
based on literature. The results show that affricates, both voiced and 
voiceless, are not just of sequences of a plosive and a fricative but 
different consonants.  With an affricate, the vibration of friction rises to 
the maximum level suddenly; in contrast, with a fricative, the vibration 
reaches the maximum level slowly.  Looking at a phonetic spelling, we 
tend to think that an affricate is a sequence of a plosive and a fricative; 
however, according to the literature, this is not the case.  To understand 
the features of an affricate, and enhance the teaching of pronunciation, 
visual perceptions such as sound waves and spectrograms are very useful. 
Particularly, for a university class, a CALL room is an ideal environment, 
where the teacher’s voice as a model can be visually presented by sound 
waves enabling the comparisons of the teacher’s pronunciation with those 
of the student.  Regarding clarification of the articulation of affricates, 
the description of how the second phonetic spelling, a fricative, precedes 
the first one, a plosive, is the easiest to understand.  The manner of 
articulation transfers from the second one to the first one.
In other words, the mouth is shaped for the second phonetic spelling, 
which is a fricative, and then moves on to the first phonetic spelling, 
which is a plosive.  Thus, for Japanese, much time and effort is required 
to acquire the appropriate pronunciation of affricates.  Nevertheless, this 
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acquisition is very important, not only for speaking but also for listening. 
A thorough understanding of the manner of articulation for affricates 
from an academic viewpoint is necessary for devising effective practical 
methods for teaching pronunciation.
Note
1
 When the air flow of the consonant coming out from the lungs has a 
certain temporal duration, it is described as “prolongable” in this book, on the 
other hand, when it is instantaneous, it is described as “momentary”.
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